By the use of spontaneously hypertensive rats (SH rats) as a screening system, two hypotensive compounds were isolated from alcohol extract of the unossified horn of Cervus elaphus L. var. xanthopygus (Rokujo). One of the two compounds was identified as lysophosphatidyl choline (LPC). It was shown by gas chromatography that palmitic acid (C16,0) accounted for about half of the fatty acid content. Next, the effects of various LPCs on SH rats were examined. Eleven LPCs with C10:0 to C20:0 fatty acids were examined, and all except for those with C10.0 and C20:0 fatty acids showed the hypotensive effect (3 mg/kg, i.v.). In particular, C14.0 and C16,0-LPC showed rather potent activity. On the other hand, of the six LPCs with unsaturated fatty acids, only C16,1-LPC showed the hypotensive effect (3 mg/kg). It was concluded that at least a part of the hypotensive action of alcohol extract of Rokujo is due to LPC.
Cervus elaphus L. var. xanthopygus and related animals which belong to Cervidae in Artiodactyla are widely distributed in Siberia and China. The unossified horn of these animals, so-called "Rokujo" has been used as a valuable drug in Chinese medicine from ancient times. The pharmacological actions of Pantocrin, alcohol extract of Rokujo, on the neuro-muscular and endocrine systems were examined by Pavlenko et al.2) In Japan, there have been studies34) on the effect of Pantocrin on experimental whiplash injury and on unidentified clinical syndrome. Pantocrin is clinically used as an injection. Takigawa et al. 4 ) also reported that Pantocrin had a hypotensive effect as one of its pharmacological actions. However, no detailed work has yet been done on the active principles of alcohol extract of Rokujo.
In the present study, two hypotensive compounds were isolated from alcohol extract of the unossified horn of Cervus elaphus L. var. xanthopygus. One of the two compounds was identified as lysophosphatidyl choline (LPC), and its fatty acid composition was clarified. Furthermore, the hypotensive effects of LPC and related compounds were examined in spontaneously hypertensive rats (SH rats).
Materials
and Methods 
Results
Isolation of Hypotensive Principles from Alcohol Extract of Cervus elaphus L. var. xanthopygus MILNE-EDWARG (Rokujo) Two hypotensive principles were purified by extraction with 50% ethanol, water and chloroform in that order, followed by the combination of column chromatography and preparative HPLC as shown in Chart 1. The effect of each fraction on the blood pressure in SH rats is summarized in Table I . Table II , the methyl esters of fatty acids were separated into 8 components by gas chromatography. The fatty acid composition consisted of myristic, pentadecanoic, palmitic, palmitoleic, heptadecanoic, stearic, oleic and linoleic acids. Among them, the predominant fatty acid was palmitic acid and its content was 46.1%. The contents of the unsaturated fatty acids, palmitoleic, oleic and linoleic acids, were 6.8, 31.5 and 5.6%, respectively. The ratio of saturated and unsaturated fatty acids was approximately 1 : 1. Table III shows the correlation between dose and hypotensive activity of LPC in SH rats. Hypotensive activity was seen at dose levels higher than 1.0 mg/kg, and this activity increased strongly with increasing dose of LPC. LPC showed a transient hypotensive effect (-53 mmHg, 3 mg/kg, i.v.) and the blood pressure recovered to the original level within one minute. LPC also caused pronounced hypotension in normotensive rats (data not shown).
Next, the relationship between fatty acid composition and hypotensive activity was examined in SH rats. The results are summarized in Tables IV and V. Of eleven LPCs with C10:0 to C20:0 fatty acids, all the LPCs except for C10:0 and C20:0 fatty acids showed the hypotensive effect, as shown in Table IV . Among them, C14:0-LPC showed the strongest hypotensive activity, followed by C16 :0-LPC and then by C13 :0-LPC.
On the other hand, of the six LPCs with unsaturated fatty acids, only C16:1-LPC showed the hypotensive effect, as shown in Table V . Its activity tended to be weaker than those of LPCs with saturated fatty acids.
Discussion
Two hypotensive compounds were isolated from alcohol extract of Rokujo by the use of 
